Summary. Goats 
Introduction
Pregnant mare's serum gonadotrophin (PMSG) has been used widely as a means of inducing ovulation and superovulation in laboratory animals and for purposes of genetic improvement of livestock in conjunction with embryo transfer techniques. There are numerous reports of extreme variability and poor predictability of response of domestic animals to this gonadotrophin (see review by Betteridge, 1977) . Our previous attempts to induce superovulation in goats with PMSG have led to disappointing ovulation rates, and a high incidence of large follicles which failed to ovulate (Armstrong et al, 1982) : other factors which may have contributed to the poor ovulatory response to PMSG were a rather prolonged pretreatment (3 weeks) with a synthetic progestagen immediately before administration of the gonadotrophin. In addition, the studies were done outside the normal breeding season. Moore & Eppleston (1979) obtained better ovulation rates (13-7 per female) in a small series of PMSG-treated Angora goats during the breeding season, but fertilization of the ovulated eggs was low (46%). In a larger series of Angoras treated with a crude equine pituitary gonadotrophin preparation, these authors obtained an essentially similar ovulation rate (10-4 per female) but a better fertilization rate (73%). The persistence of large, unovulated follicles was similar in the two studies and this may be a reflection of the rather similar long half-life and other biological similarities between horse pituitary gonadotrophin and PMSG (Parlow, 1963; Licht et al, 1979) .
In an attempt to gain further understanding of the nature of the goat's response to gonadotrophic stimulation, the present studies were undertaken to evaluate endocrine responses of ovaries during the pre-ovulatory and early post-ovulatory periods in goats subjected to various superovulatory regimens. The effect of pretreatment with intravaginal progestagen sponges on response to PMSG was determined. In addition, a comparison was made of PMSG with a porcine follicle-stimulating hormone (FSH) preparation, a pituitary FSH which has a considerably shorter half-life (Parlow & Reichert, 1963 Progesterone and oestradiol-17ß were measured by radioimmunoassay (RIA) procedures which used 3H-tracers and polyethylene glycol 6000 for precipitation of the bound steroid (Kerin et al, 1981) . Antisera were prepared against oestradiol-17ß and progesterone by immunizing goats against oestradiol-17ß-6-(0-carboxymethyl)-oxime-bovine gamma globulin and progesterone-1 lahemisuccinate-bovine gamma globulin, respectively. The method of Abraham (1969) was used to determine cross-reactivity. The percentage cross-reactivity of the oestradiol antisera at a dilution of 1 :20 000 was 100% with oestradiol-17ß, 17% with oestrone, 1-1% with oestriol, and <0-02% with progesterone, cortisol, testosterone and androstenedione. The percentage cross-reactivity of the progesterone antiserum, at a dilution of 1 :7000, was 100% with progesterone, 1-2% with 17a-OHprogesterone, 0-44% with pregnenolone, 0-17% with 20a-OH-pregn-4-en-3-one and <0-05% with oestradiol-17ß, cortisol, testosterone and androstenedione.
For oestradiol-17ß assays, 0-5-1-0 ml plasma were extracted with diethyl ether :ethyl acetate (1 :1 v/v). The serum was fozen at -30°C, the solvent decanted into assay tubes and evaporated, and the residue assayed directly without further purification. Sensitivity, determined statistically for each assay, was in the range of 10 pg/ml when 1 ml samples of plasma were assayed.
For progesterone assays, serum was extracted with heptane : ethylacetate (4:1 v/v), and duplicate aliquants of a single extract were assayed. The detection limit for progesterone assays was 0-5 ng/ml. The intra-and inter-assay coefficients of variation for both steroid assays were < 10% and <20%, respectively.
Immunoreactive LH activity was measured in plasma by RIA procedures as described by Niswender, Reichert, Midgley & Nalbandov (1969) using the rabbit anti-ovine LH serum (no. 15) provided by Dr G. D. Niswender, highly purified ovine LH (LER1056-C2) for iodination provided by Dr L. E. Reichert, Jr, and NIH-LH-S19 as standard. Sensitivity was <0-25 ng/ml. Intra-and inter-assay coefficients of variation at 1-6 ng/ml were 15% and 22%, respectively.
Ovaries were examined by mid-ventral laparotomies, performed 5-9 days after onset of oestrus, to determine ovulation rates, degree of excessive follicle stimulation, and functional state of corpora lutea, as determined by size and colour (Armstrong et al, 1982 ).
Student's t tests were used to assess significance of differences between means (Steel & Torrie, 1960 1-3 ± 0-2 1-2 ± 0-2 10-5 ± 1-5
5-8 ± 1-9
1-6 ± 0-3 1-7 ± 0-2 10-1 ± 3-0 14-5 ± 2-4* 3-6 ± 0-7* 6-2 ± l-2f 1-5 ± 0-8 (PMSG)
7-7 ± 1-2 11-3 ± l-7t 1-6 ± 0-3 C(FSH)
7-1 ± 10 7-3 ± 1-4 0-8 ± 1-7 ± 0-3 3-7 ± 0-5 70 ± 3-4 (PMSG)
2-4 ± 0-2 3-3 ± 0-4 41 ± 1-2 C (FSH)
2-6 ± 0-4 1-6 ± 0-4* 21-6 ± 6-8* Values are mean ± s.e.m. for 8 animals per group.
* Significantly different from values in Group A and animals (P < 005).
(i.e. at the time of the signal for, and therefore well before, the LH surge) were significantly greater than those in Group C animals (P < 0-02), presumably because of the LH activity inherent in the PMSG, and the considerably longer half-life of PMSG than of the porcine pituitary gonadotrophin(s). The times of LH maxima did not differ significantly amongst treatments but the apparent maximal LH levels varied greatly within each treatment group, undoubtedly because of the low probability of observing the actual maxima with 12-h sampling intervals. However, the maximal observed values in Group C were significantly greater (P < 0-05) than those in Groups A and B.
Characterization of gonadotrophin preparations The relative FSH potencies of the PMSG and FSH were determined in an FSH radioreceptor assay using a bovine testes membrane preparation and 125I-labelled human FSH as tracer (Cheng, 1975 (Buttle, 1978) .
The tendency toward greater ovulation rate and decreased incidence of premature luteal regression in the FSH-treated than in the PMSG-treated goats in the present study led us to compare these two gonadotrophin preparations in a larger series of Angora goats, as a means of inducing superovulation in an embryo transfer programme. The superiority of FSH over PMSG has been borne out both in numbers of ovulations and in numbers of offspring born to recipients following embryo transfer (Armstrong, Pfitzner, Warnes & Seamark, 1983) .
